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Abstract
Purpose. To review the literature concerning strategies for implementing quality indicators in hospital care, and their effective-
ness in improving the quality of care.
Data sources. A systematic literature study was carried out using MEDLINE and the Cochrane Library (January 1994 to
January 2008).
Study selection. Hospital-based trials studying the effects of using quality indicators as a tool to improve quality of care.
Data extraction. Two reviewers independently assessed studies for inclusion, and extracted information from the studies
included regarding the health care setting, type of implementation strategy and their effectiveness as a tool to improve quality
of hospital care.
Results. A total of 21 studies were included. The most frequently used implementation strategies were audit and feedback.
The majority of these studies focused on care processes rather than patient outcomes. Six studies evaluated the effects of the
implementation of quality indicators on patient outcomes. In four studies, quality indicator implementation was found to be
ineffective, in one partially effective and in one it was found to be effective. Twenty studies focused on care processes, and
most reported signiﬁcant improvement with respect to part of the measured process indicators. The implementation of
quality indicators in hospitals is most effective if feedback reports are given in combination with an educational implemen-
tation strategy and/or the development of a quality improvement plan.
Conclusion. Effective strategies to implement quality indicators in daily practice in order to improve hospital care do exist,
but there is considerable variation in the methods used and the level of change achieved. Feedback reports combined with
another implementation strategy seem to be most effective.
Keywords: quality indicators, quality improvement, quality measurement, implementation strategy, hospital care
Introduction
With increasing frequency, hospitals in various countries
report and monitor indicator data in order to improve the
quality of care [1–4]. Quality indicators aim to detect sub-
optimal care either in structure, process or outcome, and can
be used as a tool to guide the process of quality improvement
in health care [5]. Monitoring the health care quality makes
hospital care more transparent for physicians, hospitals and
patients. Furthermore, it provides information to target
quality improvement initiatives. However, collection of indi-
cator data also implies an administrative burden for physicians
and hospitals; therefore, the use of this information should be
optimized. It is unclear which implementation strategy for
quality indicators is optimal, and what effects can be achieved
when quality improvement is guided by indicator information.
The implementation of quality indicators as a tool to assist
quality improvement requires effective communication strat-
egies and the removal of hindrances [6]. Evidence suggests
that audit and feedback based on indicator data can be effec-
tive in changing health care professional practice [7, 8].
Monitoring the indicator data may also help to target speciﬁc
quality improvement initiatives such as educational programs
and development of protocols.
The effect of monitoring indicator data to promote quality
improvement, and ultimately patient care, has been
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Bradford Teaching Hospital in the United Kingdom, feed-
back of mortality rates resulted in the reduction of the stan-
dardized mortality rate from 0.95 to 0.75 [9].
At present, no clear overview is available about strategies
for implementing indicators and the effects on quality of
care in hospitals. Some reviews do address the issue of
implementation of indicators, but do not focus on hospital
care [10, 11]. Another review of the literature has a limited
focus on audit and feedback as implementation strategies [8].
With respect to the effectiveness of using indicators to
promote quality improvement, previous reviews have focused
on speciﬁc diseases or medical disciplines, e.g. pneumonia or
cardiac surgery [12, 13]. In our review, we focus on hospital
care in general, and take into account all possible implemen-
tation strategies described in the literature. The purpose of
our study is ﬁrstly to review the literature concerning strat-
egies for implementing quality indicators, and secondly to




A systematic literature search was conducted in MEDLINE
and the Cochrane Library for the period from January 1994
to January 2008. We searched all articles published in the
English and Dutch languages. The search was limited to ran-
domized controlled trials (RCTs), controlled clinical trials
(CCTs) and controlled before–after studies (CBAs), as cate-
gorized in MEDLINE. A RCT is the most robust study
design to show the effect of quality improvement strategies
[14]. However, as some strategies are not amenable to ran-
domization, we also included non-randomized trials.
The search strategy in MEDLINE combined a truncated
search for ‘quality indi*’ with the text words ‘hospital care’ or
‘quality improvement’. In addition, we searched the Cochrane
Library, based on the Medical Subject Heading: ‘quality indi-
cators, health care’. The reference lists of all retrieved articles
were searched for additional relevant references.
Two reviewers independently assessed the studies for
inclusion. In case of disagreement between the two research-
ers, a third researcher was consulted.
Study selection
Firstly, we selected studies based on the relevance of the
focus of the study. Studies reporting the use of quality indi-
cators as a tool to improve hospital care were included.
Studies that measured care processes or patient outcomes
were also included, if the focus was on inpatient care at the
hospital level, ward, or individual specialist. Studies con-
cerned with primary care, e.g. general practitioners, chronic
health, mental health and dental care were excluded because
the delivery of care may differ considerably in these care set-
tings from the hospital care setting.
Secondly, we selected studies based on study design and
quality of the study. Studies had to report a baseline and
follow-up measurement, and include a control and an inter-
vention group. The effects of the implementation strategy
had to be quantiﬁed, and studies had to be carried out in
two or more hospitals because of generalization of the
results.
For those studies that met the inclusion criteria, we classi-
ﬁed the implementation strategies in which the information
on quality indicators was used directly into the following cat-
egories (see Table 1): (1) educational meeting, (2) educational
outreach, (3) audit and feedback, (4) development of a
quality improvement plan and (5) ﬁnancial incentives.
Implementation strategies that did not directly use the
information on quality indicators, but support the implemen-
tation, were categorized in ‘distribution of educational
material’, ‘local opinion leaders’ and ‘quality improvement
facilities’ (see Table 1). Educational meeting was regarded as
a supporting activity if the meeting focused on quality
improvement techniques instead of presenting feedback on
quality indicators.
Common to all studies on which we focus in this review is
the use of key information of structure, process and
outcome of care, and the systematic use of this information
to improve quality of care. Central to the use of quality indi-
cators is the feedback of information. Therefore, in order to
summarize the implementation strategies that were used, we
categorized the contribution of feedback to the implemen-
tation strategy in ‘receiving no feedback report’, ‘receiving a
feedback report only’ and ‘receiving a feedback report com-
bined with another strategy, which also used quality indi-
cators as part of the implementation strategy.’
For the studies included, information was collected con-
cerning the healthcare setting, methods used to implement
quality indicators in hospitals, and their effectiveness in
improving the quality of hospital care. The effectiveness of
these strategies may be explained by the fact that they are
capable of dealing with different barriers simultaneously [15].




As a result of the search, 516 studies were identiﬁed (see
Fig. 1). Of these, 465 were excluded, because these studies
did not aim to measure the effect of the use of quality indi-
cators. Four additional new articles were obtained from the
reference lists. A total of 55 articles was evaluated by two
reviewers, based on the quality of the studies. Finally, 21
studies were included.
Study characteristics
We included nine RCTs [16–24], two CCTs [25, 26] and ten
CBAs [27–36].
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States (17 studies); the others were carried out in Canada
[17], Australia [33], Sweden [16] and Laos [21]. Furthermore,
quality indicators were in a wide range of medical disciplines
within hospital care. The majority of studies focused on the
use of quality indicators in cardiovascular care (67%) [16, 17,
19, 20, 22–24, 27, 29, 32–36]. Most studies (81%) aimed at
improving quality of care in one speciﬁc medical discipline.
The sample size showed great variation, from one to 379
hospitals in the intervention group (see Table 2).
Types of implementation strategies
The methods used to implement quality indicators were
classiﬁed into implementation strategies in which the infor-
mation on quality indicators was used directly, or that did
not use the information on quality indicators directly, but
only supported the implementation, such as the involvement
of a quality improvement team.
Table 2 shows the implementation strategies used. The
most frequently used implementation strategies in which the
information on quality indicators was used directly were
audit and feedback (12 studies), followed by the development
of a quality improvement plan based on quality indicator
data (10 studies), 57% and 48%, respectively. The combi-
nation of these strategies was used in seven studies, and
often supplemented by educational meetings and/or edu-
cational outreach [16, 25, 26, 29, 32]. The most frequently
used supporting activity was distribution of educational
material (9 studies). Other supporting activities were the use
of a local opinion leader and the development of a quality
improvement team.
In most studies (86%), multiple implementation strategies
were used. In 14 studies, implementation strategies that
related directly to quality indicators were combined with sup-
porting activities. In four studies, strategies that related
directly to quality indicators alone were used [27–29, 36].
Three studies reported a single implementation strategy in
which the information on quality indicators was used directly.
The single implementation strategies described were as
follows: providing external feedback with an incentive bonus




Table 1 Classiﬁcation of implementation strategies
Implementation strategies in which the information on quality indicators was directly used
Educational meeting Participation in conferences, seminars, lectures, workshops or training sessions. During these
meetings, feedback of quality indicators was presented, and study participants discussed how to
improve performance.
Educational outreach A trained independent person or investigator who met with health professionals or managers in
their practice setting to provide information (e.g. feedback of quality indicators).
Audit and feedback Report including a summary of clinical performance over a speciﬁed period of time had to be
given.
Development of a quality
improvement plan
A plan based on indicator data was used to improve the quality of care.





Distribution of educational material was used if published or printed recommendations for
clinical care or quality improvement were used.




An implementation process organized by a quality improvement team or organizations to
improve the quality of care and implementing system support methods (support by phone or
e-mail for quality improvement).
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Table 2 Characteristics and results of the studies included
First author,
year













Educ. outreach and educ.
meeting vs. chart audit
only
No sign. improvement
in 6 out of 7 process
indicators, except for
lipid screening (adj.












educ. meetings and QI
plan vs. no intervention
Supporting activities (QI
facilities, incl. QI team and
ongoing support by phone
and on request site visits)
Sign. improvement in
4 out of 5 process
indicators: use of ACE
inhibitor 1.4% vs.
12.6% (P ¼ 0.002),
use of lip. low. 2.3%
vs. 7.2% (P ¼ 0.065),
use of heparin 5.3%
vs. 16.3% (P ¼ 0.010)


































and QI plan vs. no
intervention
Sign. improvement in
all 6 process indicators
Sign. improvement in
4 out of 6 outcome
indicators; contrast
nephropathy (adj.
OR 0.59; 95% CI
0.44–0.77),
emergency CABG
(adj. OR 0.54; 95%
CI 0.32–0.90), stroke
(adj. OR 0.33; 95%
CI 0.16–0.65) and














incentive bonus vs. no
intervention
No sign. improvement














Rapid feedback report vs.
delayed feedback report
No sign. improvement




mortality at 30 days
after discharge (adj.
OR 0.6; 95% CI
–0.70–1.8)
(continued)







































HIV infection Monthly feedback reports,
educ. meetings and QI
plan vs. no intervention
Supporting activities (QI
facilities, incl. QI team and
monthly conference calls)
No sign. improvement















Feedback report vs. no
intervention
Supporting activities (educ.
meeting for QI techniques
and QI facilities incl.
ongoing support by
quarterly conference calls
and mail discussion list)
Sign. improvement in
all 3 process indicators:
proportion receiving
surfactant in delivery




after birth (adj. OR
0.35; 95% CI 0.24–
0.53) and median time















Educ. meeting and QI




and IG2 added opinion
leader)
No sign. improvement
i n4o u to f5p r o c e s s
indicators, except for
antiplatet medication
within 24 h for IG2 vs.
CG (adj. OR 1.92; 95%
CI 1.19–3.12) and
antiplatet medication
within 24 h for IG1 vs.









Pneumonia Feedback report, educ.
outreach and QI plan
Supporting activities
(distribution educ. material
and QI facilities incl.
support QI training and
site visits)
Sign. improvement in




10.72; 95% CI 3.56–
32.30) and blood
culture obtained in 4 h



























Feedback report, QI plan
and distribution educ.
material (one arm received
educ. beta-blockade (IG1),
other arm received educ.










(P , 0.001)) and (IG2










Educ. meetings vs. no
intervention
Supporting activities (educ.
meeting incl. QI and QI






















in 4 out of 5 process
indicators, except for
discharge counseling
for daily weights (OR

















4 out of 8 process
indicators: use of
aspirin on admission




74%; P¼ 0.04), use of
aspirin after discharge



















Not measured Sign. improvement in
inpatient mortality
(adj. OR, 0.59; 95%
CI 0.45–0.77)
(continued)
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124[30], providing immediate feedback [17] and using a quality
improvement plan [35].
Most follow-up measurements of process and outcome
indicators were performed 6 months after the strategy was
implemented [16–18, 20, 21, 23, 25, 32].
Effects of quality indicator use
Different designs, implementation strategies and outcome
measurements to measure the effect of quality indicators were
described. In Table 2, the results are summarized as per study.
Most studies measured several outcomes, e.g. the change
in several process indicators. In an attempt to summarize
the results of the studies, we divided them into three cat-
egories: effective, partly effective and ineffective. We cate-
gorized the studies as ‘effective’ if more than half of all the
outcome measures improved signiﬁcantly. Studies were
considered ‘partly effective’ if approximately half of the out-
comes improved signiﬁcantly, and ‘ineffective’ if there was
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QI plan based on feedback
vs. no QI plan based on
feedback
Sign. improvement in
3 out of 8 process
indicators: aspirin
during hospitalization
(6% vs. 13%) and at
discharge (6% vs.













Feedback report and QI
plan vs. no intervention
Sign. improvement in
3 out of 7 process
indicators: use of
aspirin at discharge
(OR, 5.6; 95% CI
2.6–8.7), use of
beta-blockers (OR,





















2 out of 4 process
indicators: use of oral




CG, number of hospitals in control group; IG, number of hospitals intervention group; QI, quality improvement; OR, odds ratio; CI,
conﬁdence interval; sign., signiﬁcant; adj., adjusted; incl., including; educ.,educational; lip.low, lipid-lowering therapy; Cor-Angio, coronary
angiography; IMA, internal mammary artery; LOS, length of stay.
Using quality indicators to improve hospital care
125Nine RCTs, two CCTs and ten CBAs were included.
There was no clear relationship between the study design
used and the effectiveness. Four out of nine RCTs showed
the implementation to be ineffective [17, 19, 22, 23], one
CCT was ineffective [25] and four out of ten CBAs did
not show clear positive effects [27, 30, 31, 34]. The results
of the studies included are reported in three different types
of outcomes: overall composite score, patient outcomes
and care processes, e.g. hospital mortality and prescribing
medication. In two studies, an overall indicator score was
measured. These studies showed a statistically signiﬁcant
improvement in the composite process indicator score [21,
28]. Five studies reported patient outcomes as well as care
processes [17, 18, 26, 29, 36]. One study measured patient
outcomes only [33]. In total, six studies evaluated whether
or not quality indicator implementation improved patient
outcomes. Four studies were found to be ineffective, one
was partly effective and one was categorized as effective
(see Table 2). Five studies reported inpatient mortality as
endpoint. Two studies found signiﬁcant improvements in
patient outcomes: reduction in inpatient mortality [29, 33],
stroke or transient ischemic attack [29], emergency
coronary artery bypass graft (CABG) [29] and contrast
nephropathy [29].
In 20 studies, process indicators were used to measure
care processes (see Table 2). In each of these studies, more
than one process indicator was measured. In three studies,
there was no signiﬁcant improvement in all the process indi-
cators measured [17, 23, 34]. Two studies reported signiﬁcant
improvements in all process indicators [18, 29]. Most studies
reported signiﬁcant improvements in part of the measured
process indicators. Of these studies, seven studies seemed to
be effective or partly effective. These studies reported mostly
on higher rates of prescribing drugs: inhibitors of
angiotensin-converting enzyme (ACE) [16], heparin [16],
antibiotics at emergency department [26], beta-blockers [20,
24, 32] and aspirin [24, 32]. In addition, these studies also
reported on treatments given: lipid-lowering therapy [16],
coronary angiography [16], blood culture obtained in 4 h [26]
and higher rates of smoking counseling [32].
Not all studies adjusted the analyses for differences in dis-
tributions of other determinants when comparing the effect
in the intervention group with that of the control group.
Fourteen of the studies reported adjusted outcome measure-
ments at patient level (age, co-morbidity) and/or hospital
level (teaching status/ volume). Of these studies eight were
found to be ineffective [17, 19, 22, 23, 25, 27, 31, 34], four
were partly effective [18, 20, 26, 32] and only two were cate-
gorized as effective [29, 33]. Looking at the studies using
unadjusted outcome measurements, three studies were found
to be effective [16, 21, 28], three were partly effective [24,
35, 36] and one was ineffective [30].
The follow-up measurement period varied from 4 months
[27, 35, 36] to 4 years [33]. Studies with a follow-up
measurement period of less than 6 months showed less
signiﬁcant improvement and functioning of the hospital
outcome measures [27, 34–36].
Types of implementation strategies and their
effects
In order to summarize the prevailing implementation strat-
egies, we divided them into three categories: receiving no
feedback report, a feedback report only and receiving a feed-
back report combined with another implementation strategy
(see Table 3). There seemed to be a relation between
implementation strategies used and the effectiveness of the
study (Kruskal–Wallis x
2 ¼ 6,720, P ¼ 0.035).
Effective or partly effective studies appear to use feedback
reports combined with other implementation strategies. For
example, feedback reports in combination with education
and the use of a quality improvement plan seemed to be
effective [16, 20, 26, 29, 32]. Studies that did not use feed-
back reports systematically seemed to be less effective [19,
22–24, 27, 30, 34, 35]. Studies using a feedback report only
also seemed to be less effective [17, 31].
From the studies describing an implementation strategy in
which the information on quality indicators was used directly,
eight studies reported a single implementation strategy, with
additional supporting activities in ﬁve of these. Only one out
of eight studies was effective [21]. This study used monthly
educational meetings, including feedback and discussion on
performance improvement. Thirteen studies used multifa-
ceted implementation strategies, and of these four were effec-
tive [16, 28, 29, 33].
Reported barriers
Analyses of barriers to changing practice, such as a review of
76 studies on doctors, have shown that obstacles to change
can arise at different levels at the health care system, such as
at the level of the patient, the individual professional, the
.............................................................................................................................................................................
Table 3 Types of implementation strategies and their effects




No feedback report 1 2 6
Feedback report only 0 1 2
Feedback report combined with another implementation strategy 4 4 1
aEffective, if more than half of all outcomes improved signiﬁcantly.
bPartly effective, if approximately half of the outcomes improved signiﬁcantly.
cIneffective, if less than half of all outcomes improved signiﬁcantly.
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environment [37].
In our study, we identiﬁed reported barriers to implemen-
tation. In seven of the studies included, perceived barriers to
change were reported. In these studies, we also identiﬁed
barriers at different levels of the health care system (see
Table 4): knowledge and cognitions (not convinced of the
evidence) of the individual health care professional; inter-
action within the team (no mutual accountability and control,
no leadership) and functioning of the hospital (facilities).
Four studies reported a lack of resources, e.g. time invest-
ment and lack of administrative support (see Table 4). Several
facilitating factors were reported, such as the availability of sup-
portive/collaborative management, administration support,
using detailed and credible data feedback to evaluate effects
and the ability of persons receiving feedback to act on it.
Discussion
The two main objectives of this review were to explore the
best implementation strategy for quality indicators, and to
quantify the effectiveness of using quality indicators as a tool
to improve quality of hospital care. Our results show that the
majority of the studies included reported combinations of
implementation strategies in which audit and feedback were
most frequently used. Few studies showed signiﬁcant
improvements in the outcomes measured. Most of them
focused on process measures, and reported signiﬁcant
improvements in part of the measured process indicators.
Only few studies focused on the improvement of patient
outcomes.
We recognize that signiﬁcant improvements in patient out-
comes are difﬁcult to achieve. In our review, studies with a
follow-up measurement period of less than 6 months
showed less signiﬁcant improvements in outcome measures.
Short follow up on the effects of the implementation strat-
egies may have contributed to the lack of effectiveness in
some studies.
Looking at the type of implementation strategies used and
their effects, there does seem to be a link between how
quality indicators are used and the effectiveness of the study.
Although this relationship was statistically signiﬁcant
(Kruskal–Wallis x
2 ¼ 6,720, P ¼ 0.035), we should be cau-
tious in interpreting this partly arbitrary data. Effective or
partly effective studies appeared to use feedback reports
combined with other implementation strategies. Receiving a
feedback report combined with education and the use of a
quality improvement plan seemed to be effective. Less effec-
tive were those implementation strategies in which health
care providers or managers did not receive a feedback report
of quality indicator data. To improve patient outcomes or
provider performance, health care providers should receive
feedback on their performance in order to change practice
and improve patient outcomes.
It has been suggested that multifaceted implementation
strategies are more effective than single implementation strat-
egies [10, 38]. In this review, we also found combinations of
implementation strategies to be most effective. However, we
could not really conﬁrm these results because only few
studies involved single implementation strategies.
The prevailing view on implementation of strategies to
improve quality of care is that they should be tailored to
potential barriers [39]. Ideally, possible barriers should be
analyzed before the quality improvement implementation
strategies are developed in order to inﬂuence both type and
content of the implementation strategy [39]. Remarkably,
none of the studies included reported translation of a priori
identiﬁed barriers into tailor-made implementation strategies,
but only reported barriers after the strategy was
implemented. This may have affected the effectiveness.
The studies included in this review showed a great diver-
sity in outcomes measured. Therefore, in an attempt to sum-
marize the results of these studies, we categorized studies as
‘effective’, ‘partly effective’ and ‘ineffective’. However, the
results of this aggregation have to be interpreted with
caution. All outcomes were included on an equal basis, but
outcomes may be valued differently for their relevance for
quality of care. For example, one measure for patient
outcome may be of more value than a process measure.
The implications of the ﬁndings reported in the present
review must be considered within the context of the limits of
the study. Firstly, we used strict selection criteria and as a
result, the studies included are limited. Studies without a
control group were excluded and, consequently, interrupted
time series were excluded as well.
Due to our inclusion criteria, we report only on studies
with primary quantitative outcome measurements. As a
result, insights from qualitative studies fall outside the scope
of this paper.
We noted the relatively narrow range of clinical areas
studied. While cardiovascular care is an important clinical
topic, other important areas, such as intensive care and
obstetrics, were not covered in the studies. As a result, it is
.............................................................................................................................................................................
Table 4 Studies addressing the perceived barriers
Barriers at different levels Focus of factors Barriers Study
Professional Knowledge Unawareness [19]
Cognitions Lack of credible data [17, 21]
Team or unit Social inﬂuence and leadership No support management/physicians [17, 22]
Hospital Resources Lack of resources [20, 22, 23, 30]
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as a whole.
Secondly, there is a great variation in quality of the studies.
The availability of well-designed studies on this topic is
limited. In the results section, we reported that adjustments
for differences in distributions of other determinants varied
when comparing the effects in the intervention group with
the control group. Studies using unadjusted outcome
measurements seemed to be more effective than studies
using adjusted outcomes. In addition, most studies describe
a combination of implementation strategies, which hampers a
quantiﬁcation of the effects of separate implementation strat-
egies. Finally, implementation strategies used in the studies
were often poorly described; therefore, we checked them
against a standardized list of strategies.
In conclusion, there are many different implementation
strategies in which the information on quality indicators was
used directly, focusing on feedback, education, etc. Often,
these strategies were combined with supporting activities.
Receiving a feedback report, combined with education, and
the development of a quality improvement plan seemed to
be most effective. Effective strategies to implement quality
indicators in daily practice in order to improve hospital care
do exist, but there is considerable variation in methods used
and the level of change achieved. Based on the present
review, receiving a feedback report combined with
another implementation strategy is recommended. There is
a need for thoroughly designed studies on the implemen-
tation of quality indicators to further guide future
implementation.
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